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Anderson Geneva Development, Inc United States Steel Corporation

January 17, 2010

Mr Scott Anderson, Executive Secretary
Dirvision of Solid and Hazardous Waste
Utah Department of Environmental Quality
P O Box 144880

Salt Lake City, UT 84114-4880

RE  Letter Report of Findings for the Fall 2010 Groundwater Monitoring at the
Parish Chemical Area, Solid Waste Management Unit (SWMU) GW-4 § — Former
Geneva Steel Facility, Vineyard, Utah

Dear Mr Anderson

United States Steel Corporation (USS) and Anderson Geneva Development, LLC/Ice
Castle Retirement Fund, LLC (Anderson Geneva) are pleased to submuit this Letter
Report of Findings (LROF) for the Fall 2010 Groundwater Monitoring of the Parish
Chemical Area, SWMU GW-4 5 at the former Geneva Steel Facility 1in Vineyard, Utah

The nvestigation was conducted 1n accordance with the Notification Letter submitted on
August 13, 2010 to the Utah Department of Environmental Quality (UDEQ) Division of
Solid and Hazardous Waste (DSHW) (USS et al , 2010a)

This LROF 1s orgamzed as follows

e Section 1 summarizes previous investigations and source area knowledge

e Section 2 summanzes the groundwater sampling fieldwork undertaken 1n the Fall
2010

e Section 3 reviews the analytical methodology for the groundwater testing
e Section 4 reviews quality assurance (QA) and quality control (QC) procedures
e Section 5 reviews the analytical results of groundwater sampling event

e Section 6 provides a summary discussion of the implications of this work

The LROF 1s supported by three appendices, as follows
e Appendix A - Groundwater Sampling Logs
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e Appendix B — Data Validation Report

e Appendix C - Analytical Reports with Chain ofi Custody Records and Data
Qualifiers

1.0 BACKGROUND

11 Overview

An area ofiimpacted shallow unconfined groundwater on the former Geneva Steel facility
(known as the Parish Chemical Area [SWMU 4 5]) located near the southeast comer of:
the former Geneva Steel facility (Figure 1) has been 1dentified from annual groundwater
monitoring events performed by USS and Anderson Geneva The impacted groundwater
originates from the offtsite upgradient Parish Chemical facility located at 145 North
Geneva Road 1n Orem, Utah, immediately east of: the southern portion ofi the former
Geneva Steel facility Piezometers and monitoring wells have been installed on the
former Geneva Steel property, downgradient ofi the off-site Parish Chemical facility 1n an
effort to delineate the groundwater plume

Groundwater 1mpacts downgradient of: the offrsite Parish Chemical facility were first
identified after the installation off MW-124S 1n 1997 The mitially identified impacts to
groundwater were benzene and 4-chloroaniline Additional sampling events detected
these two compounds at concentrations above the approved Corrective Action Levels
(CALs) for Groundwater (USS et al , 2008a) Bis(2-chloroethyl)ether (BCEE) was first
detected 1n 1998 Concentrations have varied during the subsequent annual Perimeter-In
Groundwater Monitoring Program (PGMP) event Based on the results ofi the Human
Health Risk Evaluation (HHRE) conducted in 2008, BCEE 1s the primary chemical of:
interest and the current risk driver for the groundwater plume from the Parish Chemical
facility (USS et al , 2009a)

12 Previous Investigations

The Parish Chemical Area has been investigated previously with results from the
previous 1nvestigations and groundwater sampling events detailed in the following
documents

e Resource Conservation and Recovery Act (RCRA) Facility Investigation Task I11
Facility and Reports Part Four PGMP Implementation Report (CH2M Hill,
1998)

e PGMP report for 1999 (CH2M HILL, 2000a)
e  PGMP report for 2000 (CH2M HILL, 2000b)
e PGMP report for 2003 (CH2M HILL, 2003)
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PGMP report for August 2004 (USS et al , 2005a)
PGMP report for December 2004 (USS et al , 2005b)
PGMP report for 2005 (USS et al , 2006)

2006 Maintenance Yard and Parish Chemical Groundwater Investigation (URS,
2006)

PGMP report for 2006 (USS et al , 2007)
PGMP report for 2007 (USS et al , 2008b)

LROF for the 2007 Facility-Wide Groundwater Investigation (FWGI) (USS et al ,
2008¢)

PGMP report for 2008 (USS et al , 2009b)
LROF for the 2008 FWGI (USS et al , 2009c¢)

Status Letter for the 2008 Soil-Gas Sampling Pilot Study Results and Human
Health Risk Assessment (USS et al , 2009d)

Status Letter for the Source Investigation at the Parish Chemical Facility (USS et
al , 2009¢)

Revised Tier 2 Human Health Risk Evaluation for Parcel South ofi 400 North
(USS et al , 2009a)

Status Letter for the Investigation ofi Groundwater Impacts Downgradient ofi the
Parish Chemical Facility (USS et al , 20091)

PGMP report for 2009 (USS et al , 2010b)
PGMP report for 2010 (USS et al , m preparation)

1.3 Source Area

The source ofithe impacts to groundwater at the Parish Chemical Area was determined to
be from activities at the oft-site Parish Chemical Facility located upgradient ofithe former
Geneva Steel facility (USS et al , 2009d)

2.0 2010 GROUNDWATER SAMPLING EVENT

A groundwater sampling event was conducted 1n the Fall 0fi2010 to evaluate impacts to
groundwater underlying the Parish Chemical area ofi the former Geneva Steel Facility
Groundwater sampling was conducted on September 14 and 15, 2010 at 10 temporary
piezometers located within the Parish Chemical Area (GPW-0180, PC-205, PC-206,
PC-210, PC-213, PC-219, PC-223, PC-228, PC-229A, and PC-230, Figure 1)
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Additionally, groundwater sampling was conducted from PGMP wells MW-101S and
MW-124S, located within the Parish Chemical Area, on September 13, 2010 as part of
the PGMP A complete assessment and description of the 2010 PGMP results will be
presented 1n the Perimeter-In Groundwater Monitoring Program Groundwater
Conditions Report for Fall 2010 (USS et al, 2011) However, the analytical and field
results for MW-10IS and MW-124S are included in this report also due to their
proximity to the Parish Chemical Area Groundwater sampling logs from the September
14 and 15, 2010 groundwater sampling event are included as Appendix A

Groundwater sampling was conducted 1n accordance with applicable standard operating
procedures (SOPs) contained m the revised Verification Investigation Work Plan (VIWP)
(USS et al 2005a) Groundwater conditions were evaluated by measuring temperature,
dissolved oxygen (DO), pH, conductivity, and oxidation/reduction potential (ORP)
immediately before sample collection The depth to water and the total depth of the
momtoring wells and piezometer were measured and recorded prior to sampling The
recorded field parameters are listed in Table 1 and are shown on the groundwater
sampling logs attached as Appendix A

30 ANALYTICAL METHODOLOGIES

US Environmental Protection Agency (EPA) approved test methods were used for
groundwater samples collected from piezometers and monitoring wells during the Fall
2010 Parish Chemical Area groundwater samplmg event All groundwater samples were
analyzed by Test America Laboratories, Inc of Arvada, Colorado, a Utah-certified
laboratory

Specific analytical suites utilized for groundwater samples were based on the findings of|
previous groundwater sampling events conducted at the Pansh Chemical Area
(see Section 12) Analytical suites and methods used to test Parish Chemical Area
groundwater samples are listed below

For all piezometers and monitoring wells

e Semi-volatile organic compounds, fill suite, by EPA SW846 Test Method 8270B
(extraction/preparation method SW846 5030B/8270) or equivalent method

For piezometer PC-213 and monitoring wells MW-100S and MW-124S

e Volatile organic compounds, full swite, which includes benzene, toluene,
ethylbenzene, xylenes, and naphthalene (BTEXN), by EPA SW846 Test Method
8260B (extraction/preparation method SW846 5030B/8260) or equivalent
method
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For monitoring well MW-124S

e Ammomna as nitrogen (N) by EPA Test Methods for Chemical Analysis of Water
and Wastes (MCAWW) 350 lor equivalent method

40 QUALITY ASSURANCE/QUALITY CONTROL

4.1 Field Controls
In accordance with the revised DCQAP (URS, 2004), field quality control (QC) samples
were collected and submuitted for laboratory analyses

For the 2010 Parish Chemuical area groundwater sampling event, the QC samples were as
follows

e One (1) duplicate sample (based on the frequency of one duplicate sample per 10
normal samples) was collected from PC-213

e One (1) field blank (based on the frequency of one per 20 normal samples)
e One (1) trip blank (one per cooler)

e One (1) matrix spike/matrix spike duplicate (MS/MSD) sample (based on the
frequency of one per 20 normal samples)

Additionally, QA/QC samples were collected from MW-124S as part of the Fall 2010
PGMP groundwater sampling event Details of the PGMP sampling event including the
specifics of the QA/QC samples

42 Laboratory Controls
Laboratory QA/QC measures and analytical methods are given in the DCQAP (URS,
2004)

43 Data Validation
The analytical results were validated by a URS chemist m accordance with the revised
DCQAP (URS, 2004) Data Validation Reports are included in Appendix B ofithis report

All analytical results from the Fall 2010 Parish Chemical Area groundwater sampling

event met Site data quality objectives and requirements for precision, accuracy,
representativeness, completeness, comparability, and sensitivity
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Groundwater samples collected as part of the 2010 PGMP 1n the Parish Chemical Plant
Area met the groundwater 1nvestigation Site data quality objectives and are considered
usable, as qualified with the appropriate data validation flags, with the exception of:
rejected hexachlorocyclopentadiene and 3 & 4 methylphenol results for all samples
reported as non-detect

5.0 RESULTS OF 2010 GROUNDWATER SAMPLING EVENT

5.1 Water.Level Measurements/Hydraulic Gradient.

The depth to water in the shallow unconfined aquifer was measured mn wells and
piezometers Site-wide on September 7, 2010 prior to the Parish Chemical area sampling
event The depth to groundwater 1n the shallow unconfined aquifer beneath the Parish
Chemaical Area ranges from 7 83 to 15 31 feet below top of casing (BTOC) These water
level measurements were used to make the Site-wide and SWMU specific potentiometric
contours shown on Figure 1 Groundwater flow direction within the shallow unconfined
aquifer 1s generally east to west for the former Geneva Steel facility and to the southwest
underlying the Parish Chemical Area (Figure 1)

Horizontal hydraulic gradients calculated for the shallow unconfined aquifer as part of
the 2010 PGMP are very similar to previous rounds collected 1n 2006, 2007, 2008, and
2009 (USS et al , 2007, 2008b, 2009c, 2010b) The Site-wide average horizontal gradient
1s approximately 0 007 feet/feet The local horizontal hydraulic gradient underlying the
Parish Chemical Area 1s approximately 0 012 feet/feet

5.2 Analytical Results

The primary constituent impacting groundwater 1n the Parish Chemical Area 1s BCEE
BCEE was detected at a concentration of 13 mg/L 1n both the normal and field duplicate
samples collected from monitoring well MW-124S on the eastern perimeter of the Site
Due to the anomalous BCEE result (13 J mg/L m 2010 versus 13 mg/L 1n 2009),
MW-1248S was resampled on October 28, 2010 The resampling of MW-124S yielded an
equally anomalous BCEE result, 34 mg/L.  These levels are attributable to the off-Site
Panish Chemical Facility This maximum dissolved concentration was observed
immediately west ofithe upgradient off-site Parish Chemical Facility

All analytical results are shown 1n Table 2 Analytical Reports with Data Qualifiers and
Chain of Custody Records are included in Appendix C
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60 DISCUSSION AND CONCLUSIONS
The following points are the major findings of the Parish Chemical Area groundwater
monitoring event
¢ BCEE impacts have been largely delineated by piezometers and monitoring wells
e The BCEE mmpacts show declining concentrations in the downgradient and
central portions of the plume
e BCEE mmpacts to groundwater can definitively be attributed to the upgradient
off-site Parish Chemical Facility

Please contact us at your convenience if you have any questions regarding this report or
other matters

cc T Mamatis, URS
File AG, USS
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Table 1
Summary of Groundwater Field Parameter Measurements
Parish Chemical Area Groundwater Momitoring - Fall 2010

Depth to Calculated
L Date Top of Casing V\?ater Groundwater | Total Depth Purge Actual Purge | Fmal pH | Final Spectfic Final Redox Dissolved
ocationlD Volume (standard | Conductance | Temperature Oxygen
Sampled | Elev (ftamsl) | BTOC | Elev (ftamsl) | BTOC (f) | Volume (mV)
() (gallons) (gallons) units) {mS/cm) °O) (mg/L)

IGPW-0180 9/15/2010 4554 10 10 65 4543 45 17 68 09 10 738 136 18 81 -61 063
Mw-100S 9/13/2010 4542 80 10 20 4532 60 17 18 34 35 763 133 20 67 70 2
IMw-i124s 9/13/2010 4553 14 783 4545 31 16 99 45 45 761 133 202 30 21
MW-124S 10/28/2010 4553 14 773 4545 41 1599 40 45 7 49 132 17 18 30 0 46
PC-205 9/15/2010 4552 14 9 85 4542 29 17 52 09 10 736 102 19 73 -30 061
PC-206 9/15/2010 4552 47 12 58 4539 89 18 30 07 08 742 104 18 99 -10 137
jec-210 9/15/2010 4547 06 10 60 4536 46 17 85 09 10 744 143 18 69 -4 095
IeC-213 9/15/2010 4554 36 808 4546 28 16 65 11 11 720 133 18 30 -162 059
PC-219 9/14/2010 455212 12 74 4539 38 1910 08 08 7 64 140 19 28 30 07
PC-223 9/14/2010 4550 44 1275 4537 69 1392 01 02 742 159 2251 28 273
PC-228 9/15/2010 4550 69 1531 4535 38 20 04 06 07 739 133 1753 -25 038
|pc-229A 9/15/2010 4546 81 12 81 4534 00 18 56 07 06° 722 130 19 03 -273 067
JpC-230 9/15/2010 4544 35 1155 4532 80 16 18 06 06 700 165 20 28 -136 058
Notes

a - well purged dry

ft - feet

amsl - above mean sea level
BTOC below top of casing
mS/cm  millisiemens per centimeter

°C degrees Celsius

mV - Millivolts

mg/L  Milligrams per liter
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Groundwater Sample Results Exceeding CALs

Table 2

Parish Chemical Area Groundwater Monitoring - Fall 2010

Resident

Commercial/Industnal

Location ID | Field Sample ID|  Date Analyte &:;'; (xgl':) (ngl/‘L) '“dg‘;rLA'r Indoor Air CAL

(mg/L) (meg/L)
g

GPW-0180 GPW-0180 | 9/15/2010 | bisC2-CHLOROETHYL) ETHER | 0018J] 000041 | 001 | 00143 0177
MW-124S | 9/13/2010 | bis2-CHLOROETHYL)ETHER | 13J | 012 | 28 | 00143 0177
MW-124S MW-9124S | 9/13/2010 | bis(2-CHLOROETHYL)ETHER | 13J | 0078 | 19 | 00143 0177
MW-124S__ | 10/28/2010| bis2-CHLOROETHYL)ETHER | 34 | 0078 | 19 | 00143 0177
PC-205 PC-205 9/15/2010 | bis(2-CHLOROETHYL) ETHER |0016J] 00004 | 00099 | 00143 0177
PC-206 PC-206 9/15/2010 | bis(2-CHLOROETHYL) ETHER | 0018J] 0 00041 | 00099 | 00143 0177
b2l PC-9213 | 9/15/2010 | bis(2-CHLOROETHYL) ETHER |0076J] 000042] 001 | 00143 0177
PC-213 9/15/2010 | bis(2-CHLOROETHYL) ETHER | 016J | 00004 | 00098 | 00143 0177
PC-219 PC-219 9/14/2010 | bis(2-CHLOROETHYL) ETHER | 0023 J| 000039 | 00096 | 00143 0177
PC-223 PC-223 9/14/2010 | bis(2-CHLOROETHYL) ETHER | 004J | 000042] 001 | 00143 0177
PC-228 PC-228 9/15/2010 | bis(2-CHLOROETHYL) ETHER | 0022J] 000041 | 00099 | 00143 0177
PC-229A PC229A | 9/15/2010 | bisQZ-.CHLOROETHYL) ETHER | 003J | 00004 | 00099 | 00143 0177

Notes

MW-124S was sampled as part of the Perimeter-In Groundwater Monitoring Program for VOCs, SVOCs and Ammonia as N
However, only VOCs and SVOCs results from MW-124S are discussed n this report

Groundwater sample PC-9213 1s a field duplicate sample for PC-213

Groundwater sample MW-9124S 1s a field duplicate sample tor MW-124S

CAL - Corrective Action Level

MDL - method detection himit

mg/L - milligrams per liter

J - estimated concentration

RL - reporting limit
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Solid Waste Management Unit (SWMU)
(USS et al., 2009)

Parish Chemical Area
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Figure 1
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Parish Chemical Area (SWMU GW-4.5)
Fall 2010

Former Geneva Steel Facility
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Groundwater Sampling Logs



GROUNDWATER SAMPLING FORM

Project F £C¢ h}‘\ U’% PID Screen 0
Sample Location pC -2323 Total Depth (BTOC) 292 &L
Sample ID £l -2173 Depth to Water (BTOC) |2 7%
Sample Date “‘I it lo Depth of Water Column 1, |}
Sample Time \g "\ O Calculated Purge 0.4 .|
QA/QC Sample (Type and ID)  jore Actual Purge 0 28 4| % .
Water Quality Meter Evtre ka Sample Method _ {f cistaltie eAmg d s 2- t{;é: ~
Depth of Pump Intake (BTOC) 12 9 L4 Depth of Product 4 5 ’
Sample Filtered (Y(yr) Analyte Np Filter Manufacture/Size nA
Vol Cond Tem ORP DO Turb

Time (gal) pH QASIcm) (oC)p mv) | man) | (NTU) Notes and Comments
K ob [wdt\ [ 70| 3 122% ] 27 [6-93 [ 2780 muddy pume wer
50, | 0 d%] 7142 \9‘10 2251 29 12 BB | 1138 v
Sampling Personnel E M & ( H
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GROUNDWATER SAMPLING FORM

Project fu €5 CLLm ; ml PID Screen 0
Sample Location vC - 29 Total Depth (BTOC) LWL
Sample ID pc ~219 Depth to Water (BTOC) \1 ¥t 4
Sample Date  <\\H10 Depth of Water Column (. 3¢ &}
Sample Time i 35 Calculated Purge (» 79 aal
QA/QC Sample (Type and ID) wo0no Actual Purge X
Water Quality Meter g1 s Sample Method _f-punp v dizpssnble Inding
Depth of Pump Intake (BTOC) Depth of Product "o / v
Sample Filtered (@ Analyte Vier Filter Manufacture/Size __ 2
Vol Cond | Tem ORP DO Turb
Time (gal) pH Jom) (oC)p mv) | (mgiy | (NTU) Notes and Comments

S0 e [ 392 | 13 203\ | v2 by MYy
5 30| 9 2 275 (3621 @ | 39 | (%0 | \[¥5
52| 05 | 10| 130 {G6F ]| 3 1.0 | 2525
5-33 1 ol | 748 ] V383 o] 20 083 | 4547
53t g P55 Tot [ 1397 |20 | o.30]33%]

Sampling Personnel = Ny C/\j m
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Project

Sample Location
Sample ID

Qucy’ 1‘6\\ Uhemc cal

£ 213

Pc-213

Sample Date
Sample Time .
QA/QC Sample (Type and ID)_Fg ¢ (PC-QJ\E/’,MS/MSV

Water Quality Meter

afishio

\0 20

{0 &

tnrtka

GROUNDWATER SAMPLING FORM

PID Screen O

Total Depth (BTOC) 16:65 -

Depth to Water (BTOC) .0 % £f

Depth of Water Column 35 F fL

Calculated Purge [.03 4|
J

Actual Purge ' i .\

Sample Method _p-dnny & Aicossable J»\(,..j

Depth of Pump Intake (BTOC) D 4 Depth of Product N
Sample Filtered (Y/N) Analyte AN Filter Manufacture/Size __ i
Vol Cond | Tem ORP DO Turb

Time (gal pH jcm) (oC)p mv) | (mgn) | (NTU) Notes and Comments
065 ol | 6A) P 3 | 33| 122 | 238] 233

W ob | o5 |4 |23 | a4l [+55 (0.6 | 4]

W-04l 0w |4 [ -sle [§3% | A6 | 6.61 | 404

00 | TR \A3% | giolA6r | 0401 vy

Sampling Personnel CH A/ T;M

Page
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GROUNDWATER SAMPLING FORM

Project PID Screen O
Sample Location _ (48 -06]40 Total Depth (BTOC) J (%
Sample ID GPw - Ji%0 Depth to Water (BTOC) {0).bS f+
Sample Date &\l' ‘91D Depth of Water Column 7} 03
Sample Time (105 Calculated Purge 0 gL 4.\
QA/QC Sample (Type and ID) #{nL Actual Purge EN ) . \
Water Quality Meter (& w\Ch Sample Method {- puwsy & Ris%e5nble N\ Nivw
Depth of Pump Intake (BTOC) __ [ £V Depth of Product 'y, ' >
Sample Filtered (YIDD Analyte A Filter Manufacture/Size _ ni
Vol Cond | Temp | ORP DO Turh

Time (gal) pH (';Slcm) (0¢) | mv) |imgny| (NTU) Notes and Comments

5 | A E o] 02n | AT QT «wat |5y
056 1 0323 139 1A T ] b6 | 200

WS PSS (131 \3 M| g%] 1 | Jo¢

o 0¥ 1T AL L[] [06b ] ebl

WOAloA | 733 352 [ @pal] -6\ | o3 ] \(S

Sampling Personnel C 'ﬁH
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Project g” c S\\ L

4

d

GROUNDWATER SAMPLING FORM

~

VL PID Screen X
Sample Location PC- 25 Total Depth (BTOC) ? 52  {}
Sample ID T 205 Depth to Water (BTOC) 2% ¢, 1+
Sample Date a|5\t0 Depth of Water Column 7 47/
Sample Time ‘ Calculated Purge O.a4 Al
QA/QC Sample (Typeand ID) (-~ Actual Purge v . .
Water Quality Meter E wr? X< [N Sample Method. Faﬂs%’\\\y ¢ Curn } A0S Posable *J\;U
Depth of Pump Intake (BTOC) [y Depth of Product . _ A~ ' !
Sample Filtered (Y@) Analyte 'h N Filter Manufacture/Size _
Vol Cond | Tem ORP DO Turb
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SECTIONONE Introduction

The following sections describe the data review process and the results ofithe data review
conducted by URS Corporation (URS) on the laboratory analytical data package received for
groundwater samples collected in September 2010 for the Parish Chemical 2010 Groundwater
Sampling Event at the Geneva Steel facility (on behalf ofUnited States Steel Corporation and
Anderson Geneva Development, LLC/Ice Castle Retirement Fund LLC) TestAmerica
Laboratories Inc of Denver, Colorado (TestAmerica-Denver) conducted the chemical analyses
Results were reported 1n one analytical data package The samples were analyzed for the
analyses listed in Table 1-1 below as requested on the chain-of-custody forms (COCs), and 1n
accordance with the sampling program requirements This data validation report presents the
results of the data validation conducted on the laboratory analytical data package received

Table 1-1
PARAMETERS ANALYZED AND ANALYTICAL METHODS
USED FOR GENEVA STEEL SAMPLES

SO n e e s Pdrameter L p e L ~ iAnalyncal Metfiod """ -
Volatile Organic Compounds (VOCs) SW-846 8260B
Semuvolatile Organic Compounds (SVOCs) SW-846 8270C

SW846 = USEPA Office ofiSolid Waste Test Methods for Evaluating Solid Wastes Physical/Chemical Methods

The review consisted of evaluation ofilaboratory performance criteria and sample-specific
criteria as described 1n the Resource Conservanon and Recovery Act (RCRA) Facility
Investigation, Remedial Facility Investigation (RFI) Work Plan Data Collection Quality
Assurance Plan (DCQAP) (August 2004) Functional Guidelines for Organic Data Review (June
2008) and Functional Guidelines for Inorganic Data Review (October 2004) as appropriate to
the analytical method, and Quality Control (QC) limuts specified in the DCQAP were uulized as
guirdance during data validation Section 8 0 ofithe DCQAP provides details as to how
Functional Guidelines guidance was implemented

The laboratory performance parameters included 1nitial calibration procedures and results
continuing calibration procedures and results, laboratory control sample (LCS) results,
Inductively Coupled Plasma (ICP) interference check samples (ICSs) compound 1dentification
and internal standard recovery In accordance with the DCQAP the laboratory 1s required to
1dentify any quality assurance/quality control (QA/QC) 1ssues relative to the laboratory
performance criteria i the case narrative These QA/QC 1ssues identified in the case narrative
were evaluated to verify that the laboratory analyses are in compliance with the method Section
2 1 summarizes the QC requirements for the laboratory performance criteria that were used 1n
the data validation process and how data were qualified

The sample-specific criteria evaluated included chain-oficustody (COC) and sample receipt
documentation, holding times blank resuhs matrix spike/matrix spike duplicate (MS/MSD)
sample analysis, surrogate spike compound recovery, field duplicate results agreement
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) internal standard recovery post-
digestion spike recoveries (PDS), and serial dilution results The sample-specific criteria were
evaluated for all of the data recetved Section 2 2 summarizes the sample-specific criteria that
were used 1n the data validation process and how data were qualified
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SECTIONONE Introduction

Section 3 presents the data validation narrative for the QA/QC 1ssues relative to the laboratory
performance criteria 1dentified in the laboratory case narrative and the sample-specific criteria
Data validation narrative results are presented in Section 3 for each data package Section 4
provides a discussion of the matrix spike/matrix spike duplicate results, field duplicate results,
and the field blank results This report 1s concluded with an overall assessment of the complete
data set presented in Section 5

During the data validation process, the data reviewer annotated on a copy of the analytical data
sheets any data validation quahfiers assigned (“U,” “J,”“UJ,”*N’, “NJ and “R”) and
associated qualifier and bias codes as listed 1n Tables 1-2 and 1-3 The qualified sheets were
used to generate tables with qualifiers The purpose of the qualifier codes 1s to provide
information with regard to the data quality condition(s) that resulted in the assigned qualifiers
The bias code provides an indication of the bias direction of the results qualified as estimated
based on data quality condition(s) that resulted in the data qualification and the results of the
other associated quality control analyses The data qualifier codes are followed by a hyphen and
the applicable bias code For example a result qualified as estimated due to a holding time
exceedance, which resuhed 1n a potential low bias 1n the result has the following code annotated
on the data sheet, “HT-L ™ In the case of multiple data quality conditions resulting in
qualification each qualifier code 1s listed and separated by a comma For example, a result
qualified as estimated due to low matrix spike recovery and poor method duplicate precision
would have the following codes annotated on the data sheet MS, SD — 1, with the I indicating
that the direction of bias 1s indeterminate

Table 1-2
DATA VALIDATION QUALIFIER DEFINITIONS
_ Qualifier- [ - 0 T ot T Defintionst o U L el -
U The analyte was analyzed for but was not detected above the level of the assoc1ated
value The associated value 1s the sample quantitation limit
J The associated value 1s an estimated quantity
UJ The analyte was analyzed for but was not detected The associated value 1s an
estimate and may be naccurate or imprecise
R The data are unusable (Note Analyte may or may not be present )
NJ The analysis indicates the presence of an analyte that has been tentatively 1dentified
and the associated numencal value represents 1ts approximate concentration

"Defimtions cited from the USEPA Contract Laboratory Program National Functional Guidelines lor Organic Data Review 1999

Table 1-3
DATA VALIDATION QUALIFIER CODES AND BIAS DIRECTION CODES
Qualifier Code | Data Quality Conditions Resulting in Assigned Qualification
General Use
p Preservation requirement (e g temperature or pH) was not met
HT Holding time requirement was not met
MB Method blank or preparation blank contamination
LCS Laboratory control sample evaluation critena not met
FB Field blank contammation
SQL The analysis meets all quahitative 1dentification cntena but the measured concentration 1s less than
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SECTIONONE

Qualifier Code*

Data Quality Conditions Resulting in Assigned Qualification

the reporting lhimit

RB Rinsate blank contamination
FD Field duplicate evaluation criteria not met
B Trnp Blank Contamination
RL Reporting limit exceeds decision critenia (for nondetects)
Inorganic Methods
Icv Imtial calibration venfication evaluation criteria not met
CcCcv Continuing cahibration venfication evaluation cnitena not met
CCB Conttnumg calibration blank contamination
PB Preparation blank contammation
ICS Interference check sample evaluation cnitena not met
D Laboratory duplicate precision or MS/MSD precision evaluation critena riot met
MS Matnx spike recovery outside acceptance range
PDS Post digestion spike recovery outside acceptance range
MSA Method ofi standard additions correction coefficient <0 995
DL Senal dilution results did not meet evaluation cnitena
Organic Methods
TUNE Instrument performance (tuning) criteria not met
ICAL Imual calibration evaluation critena not met
CCAL Continuing calibration evaluation criteria not met
SUR Surrogate recovery outside acceptance range
MS/SD Matrix spike/matnx spike duplicate precision cnitena not met
IS Internal standard evaluation cnitena not met
MS Matnx spike recovery outside acceptance range
ID Target compound 1dentification critenia not met
Bias Codes
H Bias 1n sample result hikely to be high
L Bias m sample result likely to be low
I Bias 1n sample result 1s mdetenmmnate

*In the case of multiple qualfier codes all codes would be hsted and separated by a comma
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SEGTIONTWO Data Vaiidation Process

The analytical data were generated and reviewed 1n accordance with the protocols summarized in
the following subsections, as applicable to the reported methods The data validation effort was
performed to evaluate the usability ofithe sample data for meeting the project objectives

21 LABORATORY PERFORMANCE DATA EVALUATION CRITERIA

The laboratory performance evaluation was limited to the parameters 1dentified by the laboratory
1n the case narrative not meeting method acceptance criteria The subsections below discuss how
laboratory performance parameters were to be evaluated Ifithe case narrative describes a
laboratory performance criterion not covered by the subsections below, the data review person
evaluated the associated data against method requirements to determine the need for data
qualification The laboratory performance criteria includes initial and continuing calibration,
laboratory control sample resuhs, and other checks as pertinent to the analytical technique (1 e,
GC-MS instrrunent check (tuning) and GC-MS internal standard performance) Section 2 1
summarizes the review ofilaboratory performance criteria The results ofiany QA/QC 1ssues
identified 1n the case narrative are presented in Section 3

211 Initial Calibration

The analytical method was used to determine the QC acceptance criteria for initial cahbration Ifi
the case narrative or data validation process indicated that the imitial calibration for any analyte
did not meet the acceptance criteria, then all resuhs for that given analyte associated with the
initial calibration were qualified as estimated ( J/UJ ) with a qualifier code ofi ICAL” and a bias
code ofi I” for indeterminate direction ofibias

212 Imtal and/or Continuing Calibration

The analytical method was used to determine the QC acceptance criteria for initial and
continuing calibration verification Ifithe case narrative or data validation process indicated that
the initial or continuing calibration verification for any analyte did not meet the acceptance
criteria, then all results for that given analyte associated with the mitial or continuing calibration
verification were qualified as estimated ( J/UJ ) with a qualifier code ofi ICV” or CCV” for
inorganics and ‘CCAL” for organics Ifithe data reviewer could discern a probable magnitude
and/or direction ofibias to the associated sample results based on the information provided, then
appropriate qualifier bias codes was assigned

Because the Methods 8260B and 8270C do not provide the criterion for the percent dnft (%D)
for non calibration check compounds (CCCs), the reviewer used guidance from Functional
Guidelines and used 25% for the cniterion for the %D for all other target compounds

213 Internal Standard Data

The analytical method was used to determine the QC acceptance criteria for internal standard
area coimts for GC/MS organic analysis and for internal standard quantitation Internal standard
area counts are not a direct measure ofithe accuracy ofithe analysis Low internal standard area
counts for sample analysis relative to those observed 1n the associated continuing calibration
analysis may be indicative ofilow extraction or purging efficiency which decreases the analysis
sensitivity (raises the detection linit) High internal standard area counts may be indicative ofi
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SECTIONTWO Data Validation Process

coeluting interferences at the retention time of the internal standard 1n the sample, may be caused
by a drrft m detector sensitivity, or may be caused by njection of a different amoimt of sample
extract Coeluting interferences to the internal standard may result m a low bias 1n reported
results quantified by the given internal standard Injection of a larger volume of extract would
result 1n increased sensitivity of the analysis (lowered detection limit)

e If data validation indicated that internal standard area counts were below the lower
acceptance limit, then results reported as not-detected were qualified as estimated (“UJ”)
and resuhs reported as detected did not require qualification since the calculation corrects
for reduced extraction efficiency

e If data validation indicated that internal standard area counts were above the upper
acceptance limit, then results reported as detected or as not-detected were qualified as
estimated (* J/UJ )

A qualifier code of IS was assigned to all resuhs qualified on the basis of internal standard area
coimts

214 Laboratory Control Sample (LCS) Analysis

The analyte recoveries obtained for LCS analyses were compared to analytical method
requirements and to the acceptance range contamed in Table 3-1 of the DCQAP With the
exception of 13 target analytes for SVOCs, all analytes specified in the analytical method were

. spiked nto the LCS (see Section 5 2 for affect on data usability) Data associated with LCS
recoveries outside the acceptance range were qualified as follows

e Ifthe LCS recovery for an analyte was greater than the upper acceptance limut,
suggesting a potential high bias in reported results, all positive results for that analyte in
all associated samples were qualified as estimated ( J”) whereas nondetect results were
constdered to be acceptable for use without qualification because the high bias did not
affect nondetect results

e Ifthe LCS recovery for an analyte was less than the lower acceptance limit but >30%
suggesting a potential low bias 1n reported results, positive and nondetect resuhs for that
analyte 1n all associated samples were qualified as estimated ( J” or “UJ”)

e Ifthe LCS recovery for an analyte was less than the lower acceptance limit and <30%
positive sample results were qualified as estimated (“J”’) whereas nondetect results were
qualified as unusable (‘ R”) for all associated sample results

e Ifthe LCS recovery for an analyte was greater than the lower acceptance limit but <30%
and >10%, positive and nondetect results for that analyte in all associated samples were
qualified as estimated ( ‘J” or “UJ”)

e If the LCS recovery for an analyte was less than 10%, positive sample results were
qualified as estimated ( ‘J”’) whereas nondetect results were qualified as unusable ( R”)
for all associated sample results

A qualifier code of LCS was assigned to all resuhs qualified or rejected on the basis of LCS

. recoveries
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SECTIONTWO Data Validation Process

Because a summary form was provided for this laboratory performance parameter 1n the data
packages for each ofithe requested methods this parameter was evaluated and discussed 1n each
ofithe review narrative sections presented 1n Section 3

2 15 Dual Column Confirmation Results

A second, dissimilar column confirmation was required by some ofithe GC analysis methods If
the analytical method or laboratory contract specifies quantitative evaluation ofisecond column
result agreement, the following qualifications were considered

o Ifithe RPD between primary and secondary column positive detect results was greater
than 40%, and the difference between the values reported for the two columns was likely
due to co-eluting interference the data reviewer qualified the reported sample results as
presumptive evidence oficompound presence, but at an estimated quantity (“NJ”) Ifithe
result reported by the laboratory was the higher ofithe two results, and 1fithere was
evidence that the higher value was caused by co-elutmg interference, then the data
reviewer may cross out the reported result and replace 1t with the lower ofithe two results,
and

o Ifithe samples analyzed were not considered as previously well-characterized for the
constituents present and second column confirmation was not performed for a GC
analysis, the reported sample results was qualified as presumptive evidence ofi presence at
an estimated quantity ( ‘NJ”)

o Ifithe RPD between primary and secondary column positive detect results was greater
than 40% and there was no evidence ofico-eluting interferences, the data reviewer
qualified the sample result as estimated (“J”)

216 ICP Interference Check Sample (ICS) for Metals

The analytical method specifies the QC acceptance criteria for ICS analysis for metals analysis
methods covered under the DCQAP

e Ifithe percent recovery (%R) for analytes present in the ICS sample was above the upper
acceptance criterion, then results reported as detected for that analyte 1n associated
samples for which the potentially interfering elements were present at concentrations
equivalent to or greater than those present in the ICS sample was qualified as estimated
(‘) with a potential high bias nondetectable results did not require qualification

o Ifithe %R for analytes present in the ICS sample was less than the lower acceptance
criterion, then both detected and nondetected results for that analyte 1n associated
samples for which the potentially interfering elements were present at concentrations
equivalent to or greater than those present m the ICS sample were qualified as estimated
(“J/UJ”) with a potential low bias

o Ifithe analytes not actually present m the ICS sample were reported at concentrations for
which the absolute value ofithe concentration was greater than the sample quantitation
limut for the analyte, then the potential effect and magnitude ofithe bias was evaluated for
all associated samples for which the potentially interfering elements were present at
concentrations equivalent to or greater than those present in the ICS sample Ifithe
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SECTIONT WO Data Validation Process

concentration was reported as a positive value and the magnitude of the ICS sample resuh
represents more than 25% of an associated sample result reported as detected, then the
associated sample result was qualified as estimated (“J”) with a potential high bias In
this case, nondetectable results did not require qualification If the concentration was
reported as a negative value and the absolute value of the magnitude of the ICS sample
result represents more than 25% of an associated sample result (or sample quantitation
limit for nondetects), then the associated sample result was qualified as estimated

(‘ J/UJ”) with a potential low bias

A qualifier code of “ICS” was assigned to all results qualified on the basis of ICS results

Because a summary form was provided for this laboratory performance parameter 1n the data
packages for each of the metals, this parameter was evaluated and discussed 1n each of the
review narrative sections presented in Section 3

22  SAMPLE-SPECIFIC DATA EVALUATION CRITERIA

The data validation process also included a review of sample-specific criteria for all of the data
packages for those parameters that are sample-related All of the data were reviewed for the
sample-specific criteria described 1n this section No recalculation of results from the raw data or
transcription error checking was performed during the review of the sample-specific criteria

In addition to the review criteria summarized m this section, the validator reviewed the
laboratory case narrative to determine if the information provided by the laboratory accurately
reflects all 1ssues and noteworthy items encountered during the sample analysis If notations
identified 1n the case narrative were not covered by this section and were found to 1ndicate a
potential effect on data quality, the data reviewer evaluated the 1ssue If the DCQAP, analytical
method, or Functional Guidelines did not specify requirements related to the criterion under
evaluation, the data reviewer utilized professional judgment to evaluate the effect of the reported
item or condition on the associated analytical data All uses of professional judgment were
described 1n the data validation review narrative The resuhs of the sample-specific criteria
evaluation are presented 1n Section 3

221 Case Narrative Comments, Cham of Custody (COC) and Sample Receipt

The data validation process began with an examination of the laboratory case narrative, COC
documentation, and sample receipt and log-in information Any analytical 1ssues noted 1n the
laboratory case narrative were noted 1n the data validation narrative along with a summary of the
effect on the data and 1ts usability The analytical results received were compared against those
requested on the COC form Any COC 1ssues or discrepancies were noted 1n the data validation
report Any issues noted by the laboratory with regard to sample condition upon receipt were
also noted

222 Holding Times

The holding times were compared to the holding time requirements contained m Tables 4-1 and
4-2 of the DCQAP Results for analyses not performed within holding time limits were qualified
as estimated ("J/UJ”) If the holding time was grossly exceeded (more than two times the
holding time limut), the data reviewer utilized professional yjudgment to evaluate the need to
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reject nondetectable results A qualifier code of “HT” was assigned to all resuhs qualified or
rejected on the basis of holding times

223 Blanks

The results for rinsate blanks, preparation blanks, calibration blanks, and other blanks reported 1n
the data package were reviewed If the associated sample matrix was a solid, positive rinsate,
calibration, and other associated aqueous blank results were converted to equivalent
concentrations in the solid samples by assuming that all contamination found 1n the aqueous
blank aliquot analyzed was potentially present at up to five times that amount 1n the solid sample
aliquot analyzed Sample results for analytes detected 1n an associated blank at concentrations
less than five times the equivalent blank concentration were qualified as nondetect (“U’ ) at the
reported concentration Negative blank concentrations were evaluated for potential effects (low
bias) on sample data when the absolute value of the negative concentration was greater than the
MDL If the negative concentration 1n a blank may potentially have produced more than a 25%
effect on a reported sample result or sample quantitation limit, the associated sample result was
qualified as estimated (“J/UJ”) For example, 1f the blank result was 2 milligrams per liter
(mg/1) the MDL was 1 mg/l and tlie associated sample result was 5 mg/l, the sample result was
qualified since a potential low bias of 2 mg/1 represents 40% of the reported concentration and
the absolute value of the blank concentration was greater than the MDL

Preparation blanks are associated with all samples prepared with that sample (preparation batch)
Continuing calibration blank samples are considered to be associated with all samples 1n a given
analytical run The highest continuing calibration blank samples concentration was used for data
qualification

A qualifier code of ‘MB”, *CCB”, FB” or RB’ was assigned to all results qualified on the
basis of method blank, continuing calibration blank field blank, or rinsate blank results,
respectively

224 Matnx Spike Analysis

The MS recoveries were compared to the criteria contained in Table 3-1 of the DCQAP For
organic and mnorganic analyses, data associated with MS or MSD recoveries outside the
acceptance range were qualified as follows, using guidance from Functional Guidelines

o Ifthe recovery of a MS analyte exceeded the upper limit of the acceptance range,
suggesting a potential high bias in sample resuhs, positive results for that target analyte m
the sample used for the MS were qualified as estimated (‘ J”) whereas, nondetect results
for that analyte 1n the sample were considered acceptable for use without qualification

o Ifthe recovery of a MS analyte was less than the lower limit of the acceptance range but
>10% for organic analyses and >30% for morganic analyses, suggesting a potential low
bias 1n sample results, positive and nondetect results for that analyte in the sample used
for the MS were qualified as estimated (“J/UJ”)

o Ifthe recovery of a MS analyte was less than the lower limit of the acceptance range and
<10% for organic analyses and <30% for mnorganic analyses, positive results were
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qualified as estimated (“J”’) and nondetect results were qualified as unusable (“R”) for
that analyte 1n the sample used for the MS

e The MS amount for each target analyte was compared to concentrations found for that
analyte 1n the native (unspiked) sample to ensure the appropriate spike level was used,
per Functional Guidelines guidance Ifithe spike level for an analyte was <25% ofithe
concentration for that analyte found m the native sample, the MS percent recovery was
considered not to be an appropriate measure ofiaccuracy and therefore, sample results
were not qualified based on those MS results

Qualification ofiresults for associated samples 1n the batch or data package was not performed
based on MS recoveries alone The data reviewer used professional judgment and considered the
results of other QC measures such as surrogate recoveries and LCS recoveries in conjunction
with MS/MSD results to determine the need for qualification of associated sample results

225 Duplcate Sample Analysis

Results for the duplicate sample (laboratory duplicate or MSD) were compared to the criteria in
Table 3-1 ofithe DCQAP Ifithe duplicate resuhs for an analyte did not satisfy the applicable
evaluation criterion, results for that analyte in the sample that the duplicate was performed on
were qualified as estimated (‘J/UJ’) Professional judgment was used to determine 1f all results
for that analyte 1n all associated samples would need to be qualified A qualifier code of “D’
was assigned to all results qualified on the basis ofi laboratory duplicate results A qualifier code
of “MS/SD” was assigned to all results qualified on the basis of MS/MSD precision

226 Internal Standard Data (Metals only)

Internal standards are used routinely 1n the analysis for metals by ICP-MS, however, intemal
standards may be used 1n the analysis of metals by ICP-AES Intemal standard recoveries for
every sample and standard (as the requested level ofireporting permits evaluation) will be
compared to an acceptance range ofi30-120% Results associated with internal standard
recoveries outside the acceptance range where the sample was not diluted and reanalyzed will be
qualified as estimated (J/UJ) Ifiupon reanalysis the internal standard recoveries are still outside
the acceptance range, the results will be qualified as estimated (J/UJ)

A qualifier code of “IS” was assigned to all results qualified on the basis of intemal standard
recoveries

2217 Post-Digestion Spike Recovery (Metals only)

The analyte recoveries obtained for post-digestion spike analyses were compared to the
acceptance range for accuracy 1n the analytical method Under some circumstances, laboratories
will quantify results by the method ofistandard additions to compensate for low post-digestion
spike recovery As such, the low spike recovery would not indicate poor accuracy However, 1f
the resuh for the sample on which the post-digestion spike analysis was performed was not
obtained by the method ofistandard additions and the post-digestion spike recovery was outside
ofithe acceptance limits, the result for the sample on which the post-digestion spike was mn were
qualified based on the following guidance
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e Ifithe recovery was above the upper acceptance limit, detectable results were qualified as
estimated (“J”) No action was taken for nondetects

e Ifithe recovery was below the lower acceptance limit but >30%, detectable and
nondetectable results were qualified as estimated (“J/UJ”)

e Ifithe recovery was <30%, detectable results were qualified as estimated ( ‘J”) and
nondetectable results were rejected ( ‘R”)

The data reviewer used professional judgment m conjunction with other QC sample results, such
as MS recoveries to determine the need for qualification of results for other samples (1f any)
associated with the post-digestion spike analysis A qualifier code ofi ‘PDS” was assigned to all
results qualified or rejected on the basis of post-digestion recoveries

228 Senal Dilution (Metals only)

ICP serial dilutions were run to help evaluate whether or not significant physical or chemical
interferences exist due to sample matrix When analyte concentrations were sufficiently high
(the concentration 1n the original sample 1s minimally a factor ofi 50 above the IDL) the results
obtained for a five fold-dilution ofithe original sample were compared to the original results by
means of a percent difference (%D) The %D was compared to a precision acceptance limit of
+15% Ifithe absolute value of the percent difference between the diluted and orniginal resuh was
greater than 15%, all results for that analyte 1n that sample delivery group (SDG) were quahified
as estimated (“J/UJ”) Generally the diluted result can be considered to be the more accurate
result, as long as the diluted concentration was well above the detection imit Therefore, the
data reviewer can generally discern a potential bias direction from a comparison ofithe diluted
and undiluted results

A qualifier code of * DL’ was assigned to all results qualified on the basis of serial dilution
results

229 Surrogate Recoveries

The siurogate recoveries obtained for each sample analysis for which surrogates were analyzed
were compared to the laboratory historical limits Results for analytes 1n the sample associated
with surrogate recoveries outside the acceptance range were qualified as follows

e Ifithe surrogate recovery was greater than the upper acceptance limit for any surrogate
(for semivolatile organics by GC/MS, two or more surrogates 1n either fraction must be
high), suggesting a potential high bias m reported results, all positive results for
assoclated analytes 1n that sample were qualified as estimated (“J”), whereas nondetect
results were considered to be acceptable for use without qualification

e Ifithe surrogate recovery was less than the lower acceptance limit but >10% (for
semivolatile organics by GC/MS, two or more siurogates 1n either fraction were out with
at least one ofithem being less than the lower limit but >10%), suggesting a potential low
bias 1n reported results positive and nondetect results for associated analytes 1n that
sample were qualified as estimated ( ‘J” or “UJ’)
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e If any sunogate recovery was <10%, positive resuhs for associated analytes 1n that
sample were qualified as estimated (“J”’) whereas associated nondetect results were
qualified as unusable (“R”)

A qualifier code of SUR” was assigned to all results qualified as estimated or unusable on the
basis of siurogate recoveries

2210 Field Duplicate Results

Cnitenia for evaluating field duplicate results were not provided in the EPA Functional
Guidelines Therefore, the criteria in Table 3-1 of the DCQAP were used for validation of
homogenized or collocated field duplicate results for all analyses If the criteria were not met for
an analyte, all associated sample data for that analyte were qualified as estimated ( J/UJ”)

A qualifier code of “ FD” was assigned to all results qualified on the basis of field duplicate
results

2 2 11 Anion/Cation Balance

Since water 1s generally electrically neutral, the sum of the dissolved cation concentrations
(expressed in milli-equivalents per liter) should equal the sum of the dissolved anion
concentrations For projects in which the major cations and anions were analyzed, the data
reviewer should evaluate whether there was an acceptable balance between anion concentrations
and cation concentrations It should be noted that major cations and anions must both be
analyzed to complete the anion/cation balance In accordance with Standard Methods #1030F,
the equation used to calculate anion-cation balances 1s

Percent difference = 100 x (Concentrations of cations - Concentrations of anions) /
(Concentrations of cations + Concentrations of anions)

Laboratory accuracy control limits for most analytes for this project are £30% This level of
accuracy 1s considered to be fully acceptable in meeting the end use objectives of ground water
monitoring A 30% bias 1n the metals analysis coresponds to an anion-cation balance percent
difference of approximately 13% Therefore, since a 30% bias 1s considered not to adversely
affect the usability of the data, an evaluation criterion of a percent difference less than + 13%
was utilized for anion-cation balance evaluation If the amon/cation balance was greater than
+13%, the data reviewer used professional judgment to discern likely causes of the imbalance
and need for qualification of data

2 2 12 Balance of Total to Partial Analyses

Results for the total analysis of a particular analyte should be greater than the results for a partial
analysis of that analyte For example, the results for total metals should be greater than or equal
to the results for dissolved metals, and Ammonia as N concentrations should not be greater than
Total Kjeldahl Nitrogen concentrations Because all results were limited by the accuracy of the
analysis, the criteria for accuracy of the analysis were used as the basis for criteria to evaluate the
agreement between the results for the partial analysis and the total portion Where both of the
results were greater than five times the higher RL, the criterion utilized was that the two values
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should agree within £30% For example, the partial analysis result should not be more than 30%
higher than the total analysis result Where either of the resuhs was less than five times the RL,
an evaluation criterion of plus or minus two-times the higher RL was compared against the
difference between the partial and total results If the results for the partial versus total analyses
did not satisfy the appropriate evaluation criterion, results for the partial and total analyses were
qualified as estimated ("J/UJ")

22 13 Reporting of Isomer Totals (VOCs only)

Total xylenes and 1,2-DCE results were calculated and reported by the laboratory as described 1n
the SWMU South of 400 North Data Validation Report dated November 2007
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TESTHMERICA-Denver Data Package 280-/468

The resuhs for analyses ofithe samples for the Parish Chemical 2010 Sampling Event collected at
Geneva Steel were reported by TestAmerrca 1n one data package The subsections below present
the resuhs ofithe data validation for the data package Validation results based on MS/MSD,
field duplicate, field blank, and equipment blank analyses are present m Section 4

SECTIONTHREE

Data package 280-7269 contained the analytical resuhs for ten groundwater samples, one
groundwater field duplicate sample, one field blank sample, and one trip blank sample The
table below lists the sample included in this data package, the corresponding laboratory
identifications (IDs), the analyses performed, and any QC sample designations

T D [ ooy TD | Amaes ] G Beogatens L
PC 223 280 7468-1 SVOCs

PC 219 280 7468-2 SVOCs

FB-091510 280 7468 3 SVOCs VOCs Field Blank

PC-9213 280 7468 4 SVOCs VOCs FD ot PC 213

PC-213 280 7468 5 SVOCs VOCs MS/MSD - SVOC VOC
GPW 0180 280 7468 6 SVOCs

PC-205 280 7468 7 SVOCs

PC 206 280 7468 8 SVOCs

PC 210 280 7468 9 SVOCs

PC-228 280 7468 10 | SVOCs

PC 229A 280 7468 11 SVOCs

PC 230 280 7468-12 | SVOCs

TRIP BLANK (091510) 280-7468 13 | VOCs Trip Blank

FD - Field Duplicate
SVOCs — Semuvolitile Orgamic Compounds

MS/MSD - Matnx Spike/Matrix Spike Duplicate
VOCs - Volatile Organic Compounds

31 Overall Assessment

With the exception ofithe hexachlorocyclopentadiene and 3 & 4 methylphenol result for all
samples reported as non-detect, which were qualified as unusable due to LCS/LCSD and
MS/MSD recoveries, respectively, the data reported 1n this data package are considered usable as
qualified

32 Notes from Case Narrative

The laboratory noted several analytical 1ssues 1n the case narrative Provided below are the items
listed 1n the laboratory case narrative that are not described 1n the review below and a summary
ofithe effect on data and 1ts usability

e VOCs by SW8260B — The original analyses of samples PC-9213 and PC-213 were diluted at
4X dilutions prior to the mnitial analyses due to possible matrix interference and/or high
concentration ofitarget analytes These samples were also re-analyzed 40X dilutions due to a
high concentration ofiethylbenzene above the calibration level Only the ethylbenzene
results that exceeded the calibration range 1n the original analysis was selected for reporting
from the re-analysis The remaining analytes were selected for reporting from the original
analysis The reporting limits have been adjusted accordingly All analytes reported as non-
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TESTAMERICA-Denver Data Package 288-1468

detects within these samples were reported at elevated reporting limits and will need to be
evaluated by the end user of the data to determine 1f the results are considered usable for
meeting project objectives

33 COC and Sample Receipt

The samples were shipped to TestAmerica under cham-of-custody (COC) The cooler
temperatures upon receipt were 4 1 degrees Celsius (°C), 3 6 °C, and 3 4°C, withm the
recommended <6°C temperature range Ice was present in the coolers All samples were
received mtact Data qualification was not necessary on the basis of sample receipt and COC

34 Holding Times

Analyses were conducted within the holding time requirements Data qualification was not
required

35 Blanks
Method Blanks and Cahbration Blanks

No target analytes were reported as detected 1n the method blanks Data qualification was not
required

Trip Blanks

One trip blank, TRIP BLANK sent on 09/15/10, was reported m this data package Methylene
chloride was reported as detected within the trip blank at a concentration of 0 46 ng/L. The
methylene chloride resuhs for samples PC-9213 and PC-213 were qualified as non-detect (U TB-

1)
Field Blank

One field blank, FB-091510, was reported 1n this data package Benzol alcohol was reported as
detected 1n the field blank at a concentration of 0 22 pg/L A collective assessment was
conducted on the field blank results and 1s presented m Section 4

36  Laboratory Control Sample

With the exception listed below, the LCS recoveries were within the DCQAP specified
acceptance ranges

For the SVOC analysis of preparanon batch 280-32420, the LCS and LCSD recoveries for
hexachlorocyclopentadiene were outside the control criteria limits of 10-120% with recoveries of
9% and 7%, respectively The RPD between the LCS and LCSD was within the control limits of
72% with a RPD of 15% Since the site specific MS (24%) and MSD (20%) were within the
control limits (see Section 4 1 and Attachment 1), mdicating acceptable accuracy was attained
for the method and site matrix, rejection of field data was not required The hexachlorocyclo-
pentadiene results for all site samples were qualified as estimated, U] LCS-L, to reflect the
potential low bias The hexachlorocyclopentadiene results for sample FB-091510 was qualified
as unusable, R LCS
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37  Surrogate Recoveries

With the exceptions described below, recoveries for the siurogate compounds 1n field samples
analyzed for VOCs and SVOCs were withm laboratory-determined acceptance limits

The method blank for batch 280-32420 exhibited surrogate recoveries outside ofiacceptance
limits The following table summarizes the outlying surrogate recoveries and resultant data
qualification

- g et | Recovery | Aeeeptameet |- TR s e s e
Surrogate “ ] (%) | Rangé (%) . Data Quahfication
Groundwater Batch 280-32420 - - '» -5 < 7T T e e e ;
MethOd Blank i _-“_;_ e .,_1,,_)__,__4 ¢ et e F:--_——:-—-‘».;.;&__-:.. e
2 Fluorobiphenyl 35 38 120 [Nome Two of the three base/ neutral fraction surrogates
were withm the acceptance limits and qualification of data
based on QC sample surrogate outliers 1s not required
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The following four subsections present a discussion on the MS/MSD analyses, field duplicate
analyses, field blank analyses, and equipment blank analyses associated with the samples
collected during the Parish Chemical 2010 Sampling Event

41 MATRIX SPIKE ANALYSES

The site-specific MS resuhs were assessed collectively to evaluate potentially systematic matrix
effects and to determine the need for qualification ofisample results ofisimilar matrix

The table below lists the site-samples that were used to prepare matrix spike samples Asa
minimum ofione MS set was requested for each analytical method performed for this sampling
event, the DCQAP frequency for matrix QC samples (5% per analysis method) was satisfied

‘ts.%mple ID ) l‘.; . Data ‘- : s - ‘ w “tr o . = k i ; Analyses \ " LA 5 > ‘E‘
C | Package - ’ T

PC 213 280 7468 SVOCs VOCs
SVOCs — Semivolatile Organic Compounds VOCs — Volatile Orgame Compounds

In accordance with SW-846, the laboratory calculated control limits based on historical
recovertes These control limits were used to assess the accuracy ofithe site-specific sample
matrix for the analyses listed in the table above as specified in the DCQAP For the sample
results that were greater than four times the spike amount, the MS and MSD results were not
appropriate for assessing accuracy and precision For the MS/MSD results that were diluted due
to high analyte concentrations or matrix interference, the MS and MSD results were not
appropriate for assessing accuracy and precision

In general, 1filess than 35% ofithe valid spike recoveries for a given analyte were outside ofithe
acceptance range, only the parent sample results were qualified as estimated Data qualification
was not assigned 1fithe potential biases were high and the results were non-detect In general, 1fi
more than 35% ofithe valid spike recoveries for a given analyte were outside ofithe acceptance
range, the results for that analyte 1n all samples ofithe same matrix were considered for data
qualification However qualification ofiassociated sample results in the batch, data package, or
sampling event was not performed on the basis ofimatrix spike recoveries alone The data
reviewer used professional judgment and considered the resuhs of other QC measures such as
LCS and surrogate recovertes in conjunction with MS/MSD results for other batches to
determine the need for qualification ofiassociated samples

The MS/MSD recoveries and RPDs for all site-specific samples collected 1n association with this
sampling event are presented in Attachment | The table below presents a summary ofionly those
results that did not meet the acceptance criterion described above, as well as any resultant data
qualification Attachment 1 presents the statistics and details that resulted 1n data qualification
The following data qualifications were 1ssued

o Ifithe MS/MSD recoveries were below the acceptance limits, resuhs were qualified as
estimated (J/UJ) to reflect the potential low bias

o Ifithe MS/MSD recoveries were above the acceptance limits, detectable results were
qualified as estimated (J) to reflect the potential high bias Data qualification was not
1ssued to non-detect results
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e Ifithe MS/MSD recoveres were below 10% for organic compounds or below 30% for
inorganic compounds, non-detect results were qualified as unusable (R) and detect resuhs

were qualified as estimated (J) to reflect the potential low bias

e Ifithe RPD between the MS/MSD results exceeded the acceptance limit, resuhs were
qualified as estimated (J/UJ) with an indeterminate bias

Analyte .oy S

5y

= o I A N
_\Re__st\lltant'Datg'QuahI}catmm’ RESCPROCRR RS 5

VA

VOCs (1,01:040) '

= = = n =
IEN I y s ~ - ! .
(e - [P ey oo P

" S S »

1 1-Dichloroethane

Benzene

Methylene chloride

trans | 3-Dichloropropene

The listed analytical results for all groundwater samples were qualified as esumated
(J) to reflect the potential low bias indicated by the MS/MSD recoveries

12 3 Trichlorobenzene

1 2 4 Trichlorobenzene

1 2-Dichloroethane

Bromoform

None Tlhe Iisted analytical results tn the assoctated samples were reported as non
detect and the potential bias indicated by the MS/MSD recovenes 1s considered to by
high

SVOCs (101 040)

1+ 7 > P : 3
. — < , - x
- &

3 & 4 Methylphenol

The 3 & 4 methylphenol results for all samples reported as non detect were qualified

as unusable (R) The 3 & 4 methylphenol results for all samples reported as detected
were qualified as estimated (J) to reflect the potential low bras

bis(2 Chloroethyl) ether The bis(2 chloroethyl) ether results for all samples were qualified as estimated (J) to

reflect the potential high bias indicated by the MS/MSD recoveries

All other MS/MSD recoveries were within the acceptance limits Therefore fiuther data
qualification was not considered necessary

All the relative percent differences (RPDs) between MS and MSD results for chemistry target
analytes contained in the spiking solutions used by the laboratory were within acceptance limits
indicating acceptable method precision and sample matrix precision

42 FIELD DUPLICATE ANALYSES

One field duplicate sample was collected during this sampling event The field duplicate pairs
were PC-213 / PC-9213 analyzed for VOCs and SVOCs The field duplicate pair collected for
this sampling event satisfied the DCQAP frequency for field duplicate samples (10% per
analysis method) With the exception ofithe SVOCs listed 1n the table below, field duplicate
results satisfied the applicable evaluation criteria listed 1n Section 2 For the analytes listed m
the table as not meeting evaluation criteria with less than 35% for a given analyte outside ofithe
acceptance range, only the parent sample results were qualified as estimated For analytes listed
in the table as not meeting the evaluation criteria with over 35% for a given analyte outside the
acceptance range, qualification was extended to all samples
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Groundwater

PC 213/ Bis(2 chloroethyl) ether 160 pg/L 76 ng/L. | RPD >30% | The Bis(2 chloroethyl) ether results

PC 9213 (71%) for all groundwater samples were
qualified as estimated (J) with an
indeterminate bias

43 FIELD BLANK ANALYSES

One field blank (FB-091510) was collected 1n association with this sampling event and analyzed
for the VOCs and SVOCs parameters The field blanks collected for this sampling event
satisfied the DCQAP frequency for field blank sample (5% per analysis method)

Ifian analyte was present 1n the field blank, all associated sample results within five times the
highest blank concentration for that analyte (ten times for acetone) were qualified as non-detect
(U) at the reporting limut or reported value The table below 1illustrates the analytes detected 1n
the field blanks, the concentrations and the resultant data qualifications

: D ep Concentration | ... . _ - - b -
FieldID ) Anal . = LT " Qualifications | Cleey
PeldiD | Aedlyte (hgll) * i -
FB 091510 | Benzol alcohol 022 The benzol alcohol results for all sample reported at a

concentration less than five times the blank contamination (1 1
ug/L) were qualified as non detect at the reporting limit

44 EQUIPMENT BLANK ANALYSES

An equipment blank was not collected with this sampling event because the water samples were
collected using dedicated sampling equipment




SECTIONFIVE Overall Assessment of Analytical Data

With the exception of the hexachlorocyclopentadiene for samples FB-091510 and 3 & 4
methylphenol result for all samples reported as non-detect, the Parish Chemical 2010
Groundwater Sampling Event groundwater data are considered usable, as qualified A general
overall assessment of data quality assurance objectives 1s provided below

51 PRECISION

Precision 1s a measure of mutual agreement among replicate (or between duplicate) or co-located
sample measurements of the same analyte The closer the numerical values of the measurements
are to each other, the more precise the measurement Precision for a single analyte was
expressed as a RPD or absolute difference between field duplicate results, LCS, LCSD, and MS
and MSD resuhs

All the LCS/LCSD and MS/MSD results for VOCs and SVOCs analyses satisfied the precision
evaluation criteria  No data were qualified as unusable on the basis of LCS to LCSD or MS to
MSD precision As such, the overall level of precision demonstrated by the analyses and with
respect to the site-specific sample matrix 1s considered acceptable

Precision of sampling and analyses was evaluated by the comparison of field duplicate results
One field duplicate sample was collected during this sampling event With the exceptions
described 1n Section 4 2, the field duplicate resuhs satisfied the precision evaluation criteria
Data were not qualified as unusable on the basis of field duplicate precision As such, the field
duplicate sample results are indicative of satisfactory sampling and analysis precision and
satisfactory representativeness of the samples to the medium sampled

52 ACCURACY

Accuracy 1s a measure of bias in a measurement system The closer the value of the
measurement agrees with the true value, the more accurate the measurement This was
expressed as the percent recovery of surrogates and of target analytes in LCS/LCSDs and
MS/MSDs

With the exception discussed in Section 3 6 LCS/LCSD recoveries were within the DCQAP
specified acceptance ranges All siurogate recoveries associated with field samples were within
laboratory-determined acceptance limits With the exception discussed in Section 4 1, all the
MS/MSD results for VOCs and SVOCs, analyses satisfied the accuracy evaluation criteria

As such, the overall level of accuracy demonstrated by the analyses and with respect to the site-
specific sample matrix 1s considered acceptable

53 REPRESENTATIVENESS

Representativeness 1s the degree to which data accurately and precisely represent a characteristic
of a population, parameter variations at a samplmg point, or an environmental condition The
design of, and rationale for, the sampling program (in terms of the purpose for sampling,
selecting the sampling locations, the number of samples to be collected, the ambient conditions
for sample collection, the frequencies and timing for sampling and the sampling techniques)
assures that the environmental condition has been sufficiently represented Representativeness
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was maintained during the sampling effort by completing all sampling using similar sampling
procedures

54 COMPLETENESS

Completeness 1s defined as the ratio ofithe number ofivalid analytical results (valid analytical
results mclude values qualified as estimated) to the total number ofianalytical results requested
on samples submutted for analysis With the exception ofithe hexachlorocyclopentadiene for
sample FB-091510 and 3 & 4 methylphenol result for all samples reported as non-detect, resuhs
were considered usable for meeting project objectives As such, the overall analytical
completeness 1s >99%, satisfying the overall completeness goal for investigative activities ofl
80% for each sampling event

55 COMPARABILITY

Comparability expresses the confidence with which one data set can be compared to another
Comparability can be related to accuracy and precision because these quantities are measures of
data reliability Data are comparable 1f collection techniques, measurement procedures method
and reporting are equivalent for the samples within a sample set To maximize comparability, all
samples covered by this report were collected and analyzed m accordance with prescribed
quality assurance and quality control measures As acceptable levels of overall accuracy and
precision were attained, the reporting and analyses ofithe data within these data packages are
considered comparable to one another

56  SENSITIVITY

RLs are established by the analytical laboratory based on the MDLs historical data, and
comparison to EPA limits for the respective methods

The laboratory reported positive results between the MDL and the RL  To reflect the higher
degree ofiuncertainty associated with values reported between the MDL and RL, these resuhs
were qualified as estimated (“J”) A qualifier code of SQL denoting sample quantitation limit
was assigned to results qualified for this reason

The TestAmerica-Denver RLs met or were lower than (higher sensitivity) the maximum
laboratory RLs specified in the DCQAP with the exceptions noted below

Samples PC-9213 and PC-213 were analyzed at higher dilutions for VOCs analyses due to high
constituent concentrations or matrix interferences Samples with elevated reporting limits are
described 1n the Notes from the Case Narrative Section from the data validation narrative Any
results that were reported as non-detect at elevated RLs will need to be evaluated by the end user
ofithe data to determine 1fithese results are considered usable for meeting project objectives

URS 5.2



MS/MSD Collective Assessment for the
Sept 2010 Parish Chemical Sampling Event

Groundwater Samples

Method 82608
.1.1,2-Tetrachloroethane 77-120 20 101 0.0

1,1 78-120 20 100 | 7 0.0
,1,2,2-Tetrachloroethane -120 20 93 0.0
.2-Trichloroethane -120 21 103 0 0 _0.0

1,1-Dichloroethane -120 21 81 1 0 50.0

[1,1-Dichloroethene 68-133 20 79 | 86 0 0 0.

[1,1-Dichloropropene 75-120 21 87 | 95 0 0.0
,2,3-Trichlorobenzene 66-123 29 116 | 124 1 50.0
,2,3-Trichloropropane 72-120 23 86 _93 0 0.0

-Trichlorobenzene -121 25 115 | 126 1 50.
i-Trimethylbenzene -120 20 91 98 0 0.

|1,2-Dibromo-3-chloropropane (DBCP) _65-120 22 93 100 0 (1] 0.

|1,2-Dibromoethane (EDB) 77-120 20 96 101 0 0 0.

[1,2-Dichlorobenzene 76-120 20 92 7 0 0 0.

1,2-Dichloroethane 74-120 20 115 21 0 1 50

1,2-Dichloroethene (total) 78-120 20 87 92 0 0 0.

1,2-Dichloropropane 76-120 20 87 94 0 0 0.
,3,5-Trimethylbenzene 77-120 20 89 97 9 0 0 0.

|1,3-Dichlorobenzene 75-120 20 92 | 101 9 0 0 0.0 i

1,3-Dichloropropane 75-120 20 90 94 4 0 0 0.0 .0

|1.4-Dichlorobenzene 7-120 23 86 | 98 13 0 0.0

2,2-Dichloropropane 2-128 24 89 95 0 0.0

2-Butanone (MEK) 7-120 32 84 91 0 0.0

2-Chlorotoluene 6-120 20 89 | 97 .0

2-Hexanone 7-121 25 89 o7

4-Chlorotoluene 78-120 20 84 94 10

4-Isopropyitoluene _76-120 20 85 92

4-Methyl-2-Pentanone (MIBK) 65-120 22 106 | 109 .

Acetone 48-130 41 72 75 4 0

Benzene 77-120 20 . 2 0 100.0

Bromobenzene 75-120 20 97 103 0 0 0.

Bromochloromethane 78-120 20 93 98 0 0 0.

Bromodichloromethane 78-120 20 96 | 100 4 0 0 0.

Bromoform 74-121 1 115 | 125 0 1 50.0

Bromomethane 42-154 4 77 76 0 0 0.0

Carbon tetrachloride 80-120 1 101 | 107 0 0 0.0

Chlorobenzene 78-120 20 7 103 0 0 0.0

Chioroethane 51133 25 4 89 0 0 0.0

Chloroform 78-120 20 7 103 0 0 0.0

Chloromethane 46-142 24 68 60 13 0 0 0.0

cis-1,2-Dichloroethene 75-120 20 94 101 7 0 0

cis-1,3-Dichloropropene 76-120 20 88 92 0

Dibromochloromethane 76-120 20 95 00 0

Dibromomethane 77-120 20 99 | 105 0 0

Dichlorodifluoromethane 56-140 24 86 75 14 0 0 .

Ethylbenzene 78-120 26 NA NA NA NA NA NA NA

Hexachlorobutadiene 73-123 25 96 | 106 | 10 0 0.0

Isopropylbenzene 71-120 20 94 102 0 0.0

Methyl tert-Butyl Ether (MTBE] 58-120 21 95 97 0 0.0

Methylene chioride 71-120 20 0 100.0

m-Xylene & p-Xylene 78-120 20 96 100 0 0.0

Naphthalene 62-121 32 86 100 14 0 0.0

n-Butylbenzene 76-120 21 82 90 0.0

n-Propylbenzene 76-120 20 85 92 0.0

o-Xylene 77-120 20 101 0 0.0

sec-Butylbenzene 80-120 21 91 0 0 0.0 0 |

Styrene 77-120 20 98 0 0 0.0 95

tert-Butylbenzene -120 21 90 98 0 0. 94.0

Tetrachloroethene -120 20 102 | 109 0. 1055 |

Toluene 73-120 20 92 929 0. 955 |

trans-1,2-Dichioroethene 80-120 24 83 1 __50.0 81.0

trans-1,3-Dichloropropene 72-120 20 98 106 X 020 |

Trichloroethene 78-122 20 99 105 f 02.0

Trichlorofiuoromethane 63-135 20 94 82 14 X 880 |

Vinyl chloride 49-138 24 73 65 12 ¥ 69.
Xylenes (total 77-120 20 95 100 5 0 0 .0 97.!

NA = Not Applicable because parent sample result was greater than four times the spike amount added
elow the lower limit of the acceptance range

Above the upper limit of the acceptance range

RPD between the MS and MSD results exceeded the criterion

More than 35% of the applicable MS/MSD ies were outside the acceptance range
I Recovery is less than 10% for organic and 30% for inorganics




MS/MSD Collective Assessment for the
Sept 2010 Parish Chemical Sampling Event

Groundwater Samples

Method 8270C Sample

1,2 4-Trichlorobenzene 23-120 42

2,4 5-Trichlorophenol 60-120 | 30

2,4 6-Trichlorophenol 52-120 30 i ]
2,4-Dichlorophenol 30 0.0 905 |
2,4-Dimethyiphenol 30 .0 77.0
2.4-Dinitrophenol 49 .0 99.0
2,4-Dinitrotoluene 32 0.0 98.0
2,6-Dinitrotoluene 125 _| 30 0 0 0.0 94.0
2-Chloronaphthalene 39-120 30 0 0 0.0 5
2-Chiorophenol 57-120 30 0 0 0.0 3.0
2-Methyinaphthalene 32-120 | 32 0 .0 85.0
2-Methyiphenol 50-120 30 85 85 0 0 .0 850 |
2-Nitroaniline 44-120 30 99 99 1 9.0 |
2-Nitrophenol 120 30 83 | 89 | 6 0 X 860 |
3,3"-Dichlorobenzidine 4-120 30 88 88 0.4 0 0 0. 88.
3-Methylphenol & 4-Methylphenol 4-120 30 0.0 2 0 100.0 0.0
3-Nitroaniline 49120 | 35 78 | 80 0 79/
4,6-Dinitro-2-methylphenol 37-126 37 97 91 0 94.1
4-Bromophenyl phenyl ether 52-120 | 31 101 100 0 100.5
4-Chioro-3-methylphenol 63120 | 30 95 | o8 0 965 |
4-Chloroaniline 52-120 54 78 77 0 3 77.
4-Chlorophenyl phenyl ether 56-120 30 95 97 0 0. 96.
4-Nitroaniline 35-120 | 34 71 | 69 0 0 700 |
4-Nitrophenol 49-124 35 106 104 0 0 0. 105.0
Acenaphthene 45120 | 30 91 | o4 | a 0 0 .0 925 |
Acenaphthylene 50120 | 30 88 | 90 | 30 0 0 0 890 |
[Aniline 10-120 30 6 | 66 | 08 0 0 0 660 |
Anthracene 56-120 | 30 95 94 04 0 0 2 0.0 4.
Benzo(a)anthracene 54-120 30 96 7 8.7 0 [1] 2 0.0

Benzo(a)pyrene 52-120 | 30 87 77 10.7 0 0 0.0 2.0
Benzo(b)fluoranthene 57120 | 38 100 92 8.5 0 [1] .0 960 |
Benzo(ghi)perylene 53-120 30 97 85 12.7 0 0 .0 910 |
Benzo(k)fluoranthene 52-120 37 91 80 12.2 0 0 .0 85.

Benzyl alcohol 55-120 30 85 90 6.3 0 0 0.0 7.
bis(2-Chloroethoxy)methane 52-120 30 85 89 5.0 0 0.0 7.
bis(2-Chloroethyl) ether 49-120 34 205 | 264 26.2 2 100.0 334.5
bis(2-Ethyihe: phthalate 48-120 30 97 85 12.2 0.0 1.

B benzyl phthalate 55-120 30 102 92 9.5 0.0 7.4
Chrysene 96 86 | 109 0. I
Dibenz(a.h)anthracene 84 76 8. 0. 800 |
Dibenzofuran 93 94 1 0. 93.
Diethyl phthalate 103 102 0. 0 0. 1025 |}
Dimethyl phthalate 98 99 1. 0 (X 985 |
Di-n-octyl phthalate 95 85 10.0 0 0 0. 90.0
Fluoranthene 103 99 3. 0 0 0. 101.0
Fluorene 98 98 0. 0 0 0. 98.0
Hexachlorobenzene 102 98 34 0 0 0. 100.0
Hexachlorocyclopentadiene 24 20 | 16.3 0 0 0. J
Hexachloroethane 62 67 75 0 0 0. 34.
Indeno(1.2,3-cd)pyrene 101 88 12.4 0 0. 34,
Isophorone 89 | 90 & 0 X 895 |
Naphthalene 1 84 825 |
Nitrobenzene 7 102 99.
N-Nitrosodimethylamine 34 88 ¥ X _860 |
N-Nitrosodi-n-propylamine 88 | 90 X X 89.
N-Nitrosodiphenylamine 105 105 0. 0 0. 050 _ |
Pentachlorophenol 104 103 0. 0 0.0 03.
Phenanthrene 100 100 0. 0.0 000 |
Phenol 88 | 90 2. 0 0.0 89
Pyrene 102 96 5. 0 0.0 99
Pyridine 81 85 4. 0 0 0.0 83.

[T Below the lower limit of the acceptance range

Above the upper limit of the acceptance range

RPD between the MS and MSD results exceeded the criterion

More than 35% of the applicable MS/MSD recoveries were outside the acceptance range
I Recovery is less than 10% for organic and 30% for inorg




Appendix C

Laboratory Analytical Reports with Chain of Custody Records and Data Qualifiers
(Appendix C 1s provided in electronic format on the disc behind this page )



